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(54) DRY ETCHING METHOD 

(57) Abstract: 

PURPOSE: To etch an Si0 2 layer by maintaining a high 
selection ratio against an Si 3 N 4 layer. 

CONSTITUTION: In a dry etching device which can 
generate high-density plasma having an ion density 
of s 10 11 ions/cm 3 , the fluorocarbon (FC) gas expressed 
by a general formula, C x F y (where, y^x+2), is used. 
Since the gas is highly dissociated in such high-density 
plasma as ECR plasma, etc., CF + can be efficiently 
generated from a C 6 F 6 gas which only yields the 
deposition of a carbon polymer in the conventional RF 
plasma, etc., and an Si 2 interlayer insulating film 4 
can be etched at a high speed. Since the FC gas has a 
high C/F ratio, F* is not generated excessively and high 
selectivity can be obtained against a Si 3 N 4 base film 3. 
When the Si0 2 layer is etched by using the Si 3 N 4 layer 
as a mask, on the contrary, high mask selectivity is 
obtained. 
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(54) [«W<7)**] K7^fx-;f>^S 



(57) [BRjJ 

-HB&tC. F v (fcfcU y£x + 2) r*3ft*7;l/ 
tP^»*>(FC) -^tflUS, ECR/vXv 
^OiSffiS ^ 7 X v tfa r tt iSg jttf r 5 

LsWBCtft^oteC. F, CF* 
#£«U SiO, JHBtUfcR^ffiftxy?:/^* 

ct*rar«. JJEFC#*©c/Ftt#**i> 

©r«W*F' *^JSJE1±T. S i , N< T*6M3Kl*tL 
LTS i O, JB*x**>yLfc*B£fctt. 




o 



o 



[ttifiitttDttn] 

, F, (/c/cL. x. y(ii«S»r*0. y£x+2© 

t**4B£ jHRBKCx ? * C t 1 1 Z, F 7 

. F, (fc/cU x. yBB&SrC&D. y£x+2© 
#x©7'-7*-7££j5£$-fc!\ 0f!£©^«{c^jr-->y 

s tifcs^j/ y 3 >mmm*-?*t> t Lxmtiy y 3 

Bit jf^I 2 {cfBSS© F7-fijf> yum. 
[&9!©BII&K9!] 
[OOOl] 

[**±©«ffl»Iff] ^Hi*¥«ftttB©MS#IF9 

rs. 

[0002] 

[ae*©fisg] '>y=3> • 7vwx«:*jw*Bia*£*iK 

©t8fi£ttf4£LT«. H»CCi/y3><t^%H. cfj-cfc 
BHt'>'j3>(SiO, :J«ffiB«JKBx=2)B*SE< 
JBt>6tt-C<,>*„ S iO. iiTOI©F7-fi??> 
*tt. iSJWftKBHf 6 4KDRAM©Sg&&fcO*>6fi 
£ v > V i> MFS S ft 3<fc 5 «C fc -5 /cfiEffe b fctt'^r* 
2.. 

[000 3}±Er"9-fx:,*:/yii. fi£*«tOCHF 
, . CF, /H, ft£*. CF< /O, fl*X. C, F 
, /CHF, 7A*n*-jK>*ft*Hitll 
JjS©£{*iT*x?*>^ -tfxam^tlTfcfc. C 
titt. (a) 7iUta*-jJf>*<fc^«ncd**i4Cil 
*WS i 0. *©«BrJK*IBtt*x***-©rt»i> 
C-0tt**4«l/. S i -0&£Zmbtc»)®)t)t<L 
5fS***«*ft. (b) SiO, SOii^^i'i 
r*SCF. ♦ (Aaft(Cttx»3) *£JS"C*S. $ 
f>(C (c) 17 *>i'KJ6*©C/'Ftt (CHiHBteF 
HHHK©It) t»WPr4Ci«:j:0J)8IBR#';-e-OJ| 

ratJHRlfewms-e**. *©Sifcfc4-3i»-ct»4. 

[0 004]7;fe, CC-C*9T*tmiiB. £<kL 
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[0 00 5]-*. *fti"J3><S i. N, ;ftCCx 

= 3, y = 4) bfjziy ■ f'UMcmmstihim 

■tt*f4t?*4. Si, N, Ji©K?<fx 

gfcftteBS i 0. ■©i?*>j'4H*<D:tfXtt«# 
SfflSft*. fcKU SiO, 7!/* hfi 

l&?r£(*4-rS8l««: J: 9 x ? *>y3ft4©(cttu 
Si, N, BttF* ^x^^Si?*?^*;^ 

10 tfcts^cfei-^^-cx^^^ysn. x„^>i/j$^fc 

SiO, JBJ:0 CtiB. JSfflia*££x*;U*'- 

S i -F (5 5 3 kca 1/mo 1 e) > 
S i -0*££ (46 5 kJ/mo i ) >S i -N*££ 
(440kcal/mole) "CASCi^fe, *S 

[0 006] 4*5. R^FBIIS^x+A^-CMUCttlWH 
^ffiCCi'o^FOMWfflS**. CCTBR. C. We a 
stf 'Handbook of Chemistry 
and Physics". 69th ed. (19 
20 88^) (CRC Pressttfll, *l7D'j^l) 

[0 0 0 7] iC5r. 5/'j3> • 7=^^^©»JSIg 
WKB. SiO. HiS i, N,B£©fig©ii;illRx 

•/f^^ft^II^^fti. /cixtf, SiO 
, B±K*»WSSi. N r B©x?^>^(i. fciAB 
LOC O SftKtet»rsfrf#Ii£««:SjE-f Itclto®^ 

t-5'S*ft/ME{C±«?)5fc«>(C/-«v KKfbR (SiO 
, B) «*W«{b3n-Cl»*3Btt-CB. TiiOS i O, Jf 

[0 00 8] ffiKft 

tCtfcAjrotS i, N, mifiz-v^lsif • ZJ-isZV] 
±?Z>fcti)<Dx v 9\y f&jtS £ LTfe* fcigflr KBfiX 

sn^^-^*5jfitrte»j. s i, n, n_hTS io. 
ii«miKx9 7->yr«<e««>£(;rk»<&. fct* 
«. *-^-x»^>W©»«ary-y*fiJ(ES** 
fc«&{ca«©*ffi{C»l,>S i, N, II;WNGE$ftTl>fc 
0. l>t)i>40N0 (S i O, IS/S i, N. IB/S i 

o. ■) «a*#r*y-h*iMiw««s*iri»fc 

40 0. SfeJCAi^tty-hWCWiKS i. N, 1*5 
8W3*rci>SJi£Ktt. C©±-Ctffcn-BS i O, If 
Ox-;f>^ttSi. N, ll©*Hri»{Cff±0ftW 

[0 00 9] it*?. S)l$h.5S«:Stt*4®©Par 
W?tt©*t»x»^>y*1f5fc>Wctt. 
IB©Jl^^i^^*-©ffl{C*i?ig©^*s*5C 
ti>mtb^. biPb. SiO, BiSi. N, B©*§ 
^. S i -Oife^iS i -NttfcttilfflMSAx*** 
-©fls6«it«lfti£l»fc*. C 69l«n©i«jnF!x » * 
50 >^i*««KHIi-Cft4. 
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[0010] ft%J:K)C<DMiRx-v*>i'*-51itZttZ 

[001 1] CCT. S i 0. fS±VS i, N, JB£x 

*.(*. *f6Wttt5fefC#KBS6 1 -1 4 2 7 4 4 #&$6 
(Cte^-C. C/FJt (^rt©CJ^&iFJI?fSt© 
tfc) *Vj\3ciCH, F, HOtfXKCO, £3 0-7 0 

R|7fsl/T<,>a. C/Fit©/hSl>#X«F' ©W&^JC 
J:->t©*SiO, ICx^^^a-CifciCF 10 
, * (fif(Cx=3) ££*SU#£#. C©Jfi^S©C 
O- fctfcfSLTF' €r«JELTCOFCWf5-CI»i-rS 
t. CF. • ©£jj£B#jifcl>i,TS i 0, B©uf> 

yaa&MSTT*. -3Er. si, n, «f- t±x.,* 
>^aii/-cx7^>y-c#s©-c. co, ©*»&m 

[0012]|fc, Proceeding of Sy 
mposium on Dry Process, $8 20 
8317-51. 8 6-9 ( 1 9 8 7^) (Cli. -y- 

F^x^^ygHKNF, tC 1, 
0. v^p&fiJr^c < fcf^fflrJijc£^-r-5FC 1 
ffll/tS i O, ±©S i, N, @£x y*>ifTZ>ffl$ 
im£2tiXi*Z. S i -OM^i*-f*^>iS^tt*5 5 
%%tt<DK.ltL. S i -N*S-^tt3 0%-C*>D. 
£tt©89£#itK&-3ri,>.5„ S i,N. IS* 

©{t^£©ttfrii. «safy3>i|i©i&w&# (« 

*T*££) ©-entC£<. FC 1 3^P.«jlt*t^bfcF- , 
C 1 • ^©7^*;U{c«J:i3X7^>y$tx^.. — S 30 
io, JSttcft6©5^#jMc«fc^TfcH£/^£*x?^ 
>^3ftft(,>©-C. i^jSKx7^>^3&Jpjfieirj:StoW 

[0013] 

[^*i«^U<fc5i-r*^jS] Jb&©<fc5«C, SiO 
, H©±TS i. N, Hfcilftx^^-rS&ffiKo 
l>Ttt. ^*©fSS*5JiSn-C^5. Cfltt. WIS© 

x7?>^3is:?r#isd*s^i5fcrw^r*-5. * 

*Xsr^>^TSiiartt. iWCS iO„ JStfEtiif 40 

[0014] Lfrb. f&fc©ttff(c tct 

fcZmmLX^ZtcMcgjj&toiXtfXmfimnxk 

[0015] -U. S i , N, JB©±-CS i 0, JB£iI 
^xy^^yTilSJBfC^^-cja:. C©i2©*-;ucJ:t 

<tOS i O. JB*Xi»9->^LTi,»r*>. *©Sl63ficti 50 
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(Cli ! £.r7^*^* 1 ^fiXl/'rfc>3 . Si, N, #BttiO 
tdft&V c<Dv y *;kc J: 9 Tifi©x * ?• > ^ilg*$± 

[0 0 1 6] ftiSKfeoT. SrL/l^5X7jg©t«ffl«c 
«fc 0 5y*A©£fi»*fiTS *teJMSa^5X-?€r« 

Proceedings of the 43rd S 
ymposium on Semiconductor 
s and Integrated Circuits 
Technology, p. 5 4 ( 1 9 9 2 ) (C<J, 
C, H. #X©g&$*S£7*5X-7 ( I CP = I n due 
tion Coupled P 1 a s ma ) £flft*. L 
PCVDffiCCiOfiXSSftfcS i, N, B©±"CTEO 
S-CVD)*K:«t0Jr5fiX$*T,fcS i O, JgfcC, F 
, <^*-»r-7*arax*>) £/?H>Tx-;,?->yu f 

ccjt?rrs©r. c, f. waK^*>s;fi©/hsi»c 
F* tc#»?3ft. cn*ix y9->tfic^bx^ih<o 

4*A6*TCl»S. *fc. t© igflta-r SC/Ftfc© 
fil»7JU3fn*-jK>^i;v-©iti©CJS : ? : tt. Si 
. N, *©N^«t0fcS iO„ #©OHh^£*S£L*> 

■n>©r. sio. JsoSffirtti&ssftsaj. si, 
n, ±rw«8irs. eft* 1 , atttt©jtj$>*-XA 

[0017] C©88»tt*>fcDWSraa#. SiEbfc 
W?tt*SR:<U£l»5fc.**i**. fcijttf. ±#© 
r/u-feXKifctt.&SJRItB. ^FfiSWcfci^TfcBR;*:. n 

oi^<7osii, c, f .<DMm&mfficmAtim& 

^fiS-TSF- ©*5KJ:4fc©4*;l&*i4. *C"C# 
£91(2. Si, N, ■K»0TSffiKliaiRtt*|fcSS-r 

5C£#WfiE&S i O, JB©r-*7-Tx^>y;£f£££ 

[00 18] 

[SfS£flSfcT£fc»©*8] *JWJ©F9-fi»*> 

y^&tt. ±jas©awwi*riBis8*i5t©r*o. 

fiR^tl^cx-^^^lgrt-C, -iSa^C. F T </c/c 
I/, x. ytta««"C*»). ySx + 2©BHMr»fc 
t. ) r«Sn47**0*-sK>*{fc^«*Sft4r 
5x 5 ?>y • #*©:/5Xv*£j5SSit. Si, N, 
«WP»©±«:»«8hfcS i O, 3Rtmn«j»WKC 

[0 0 19] CCT. SffiST'^XvitJ. Wm<D? 
v X vtctb^r t #X H^©fK^lsIS!! fc* 
©ffl6*>©i*#ittS*va>* 7"5Xv©c 

'<9-*Ei«nLrd'o-tt«tiiaci/yt»). awft»^^ 
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-Vbmit\&m!ft*<Dv4 2u&GM*- FSfcfflJB 

afffswrs^^xvoflftwtLrtt. ecr^x 

^ ^y3>g/7X7^ ICPdnductive 
lyCoupIed Plasma), TCP (Tr a 10 
ns former Coupled Plasma), 

*p- • 7 Ksa^^xv. ^y*;i/*tfis^7Xv 

[002 1 ] Sfc. ±»B7;b*o/7-^>3R-fb^«Ki t 

m&wz&mm^ mtm. **n«, mm 20 

£^CD— Wturtt. fh77WDX^U> (C, F 
* ) , ^^Jl/tP^^i> (C 4 F 6 ) . fh7 
7;UP^^U7*a-^ (c-C, F 4 ) , 
tuistuzfTl' <^cj-C 4 F i ). ^i^jM-o^ 
>iz> (C, F» ) . *^*7;U*Pt/^o-^^4f h 'J 
x> (c-C T F, ) . *$$y frtWZ/tu [2. 
2, 1] "W£^x> (C 7 F„ ) *€:*tf-&Ci^r 

30 

[0 02 3 ]*»BH:afc, -f*>M»«l 0"-f*> 
/cm 5 *SLt©^Xv44ll£BlSBftxy^>y»Krt 
t\ -HfiSC. F v (/c/cU x. y»e«MK"C*0. 

fcflfeSES*. BfJE©»tt«:A*-->y3*lfcS i.N 
v »WfW*-7**£LTS i 0. Sttf4JI<Dx-,?> 

[0 02 4 ]*»IHttS6CC, W8B7^*o*-!K>3R 

^. 

[0 02 5] 

ioaWtt^XvSrJgarit. filler &S£*<DR 
F7"7 x i ib^r 7 n a - t&to<Dim 
^SOCF, * x= l#£l>) tm 

£o 50 
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[0 02 6 ] C(D7tSCDCF K + CC#o"CfcB 

CDF" **£dET*£. S i. N ¥ JBCCSt"T -SjBJRtt^fi 

»GDF* #£SEWrt>J:5 % CKflRlctt^tFJRfK 

rffll>S. *»98<D»^. FJR^»yBClR-?«xK:ib 

l#**6xfflcr>CF* *4flEl/fci*iL4 4 % F' © 

[ 0 0 2 7 ] **S7;l.*a*-iK>3Rfb 
£^£ffll>TS i. N, ®±-CS iO« Stmiffcx? 
*>^-r*(DT\ Si, N v JB©Kmffi3W*eK©F* 
«c«ShS«h*s&C» B l/fc#o"C TtftOSi, N v 

[002 8] iC^t, *IWriiiJB7A*n*-# 
>^{b^<bLr^CC^^7;l.^D^>-tf> (C, F 

. ) *a*r*#, chttsaete. a^osss, c/ 

**>6C» F 6 ^SiO, Sttftj§©x??-> yaffle » 
6 0 93 8#fi«{Cfct2»ShrtiSJ:^CC. CtiMH 

■cttCF, * *cf,* #*a«c£*SLr#»;-7-«i5 
c. f. cc«B^i/fc^*fflc»r, c©WHtiBfti/-c 

[0 02 9] U^U, titf, Cs F, Uffflf 

*-lSRraois^#^rHai/r i 6 <H(dc f 

+ &£j&btcbTti\Z. F*«fflft±ttHIfc4J5SLa 
C^Ci^C^cO, Si, N v 3Rt*»JH«C*H/TWt>»!R14 

[0030] 

[0031] nsfegai 

StC, F 6 tfX&miiK Sij N, THfe^?:WT5S 
i O, HH*6tW8*xy^>yLr=i>ir^ h ■ 



o 



o 
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[0 032] £1\ 01 (a) {cjnSh-SiSec. 

^masMvm 2 oxmztitc v y 3 >s« 1 ±ecfc <t 

itfLPCVDffiCCiSJBJSl 0nm©S i 3 N« Tift 
■ 3£#SEU tt(r»r»ECVDffi«:±f3«JH 00 0 
nmOS i 0, RIB£iftK4«£tt(/fc. ±12 
SiO, ligHUtH40±CCtt % stfZvtJktfV&y 
*FU«hTSMR-V3 (ITO{tI*ttH : ffiA 

iOiSSO. 3 5*tmOHPaU6tfltSU^ h • v 
APSZBl&btc. io 
[0 03 3 ] CO^^W&igv^a&^X^ • 

UrTsS<D&#rS i O, ■ni6IUB4*x*?-:/j'L 
fc. 

C 6 F, ifcfi 20 SCCM 

0. 6 5 Pa 
v-r^njfc*?- 1 5 0 0 W<2. 45 GH 
z) 

RF><-f7* • '*7- 2 0 0 W(8 0 0 kH 
Z ) 20 
*>*^*8SMWHK 2 0 *C 

[0 034] ecru, >:*3ttv-f ^o«^»7-«:aA 

tt. c©^sg^x-7cfi«:^'r^^i©CF t ccj: 

OS i 0 2 IBBIBII«4©i7^>y3MBa«:iltfL 

fc. *fc. TiftOS i, N« T*R3 3!iSBfflOfcll*«Sr 
fc. ^XvtccjfflMftF" #£j#i,ri>fci>fci£>cc. 
si, n 4 T»B3ec*fLTift3ooa[i*a«tt36saia 30 

[003 5 ] C(Di7f>Ml 01 (b) JCiSS 
*©aSB*CKffl-raS i. N, Tt&J83*S«rr£ 

[0036] w t c©x7f>^igm mmzti 
sio, ■n*»«4©x**>y«#r 

>£^h -*-^7©«SDB©fiiB, Si, N 4 TiftK 

3©MBflB0«»K:flF#(,fc. . 

[0 03 7] i/fcu, ir»-r*i«ci/rfc€e*<DJ:5k:*fi 

&C<ttffcofc. 

[003 8];X(C t ■5x/^7X7-7 7S/>y»B 
K#RLTa«<D*frrO, 77X7 - T 7 *»y£*7 
t\ HI (c) tc^$h^<fc^(CU>?X h -7X^54 



coo3 9] *acc. ^*^£&y>&*&&K:ifs 

Ls mi (d) CC5*S*i£J:5tC, h . 

4a©fi»CCWHLfcS i, N< TM«3«MIHifcfeU 

[0040] SBKW2 



*^htoicc*jt»r, sio 2 mr$mm<D*??>? 
ticpi7?>yaic, f. ^x^ffliirtfo/c 

[0041 ] *$mmvx.7?>#-i)-^7)i/±i,xm 

C>fc£*/vZ)«JS«\ 192 (a) KM?. CMi^ 

v y ^ >s® 1 1 ±cc^MKf tec <£oy- h KfkR 

13*JgjaSti. C©±tF7^^- h7>^X*©2 

-h«ffii6tt. T)iWJ^6iiIlcc^y^yn>ei 4i 
^>^^> • fy^-f F (WS i, ) H 1 5£#»JH 
£h/c*>y*f-> • VIM K«3&»66:-5t><Z>r* 

y- hms 1 6©PS»JSfflectt. s i o a ^tfts 

-;n 8*v^^it/ft:2EI©-Y*>aACcj:9. LD 
D«S?rWri^B^ffi:»SS^l 2^S>yn>Sfil 1 

[0 04 2] C©9*^^©±W«:tt. jTci^.«CVDa 

cccfcosio, antfiiiiiis^iHasn. S6«:ccd 
rir»a. ±eu^x f • ^^^2 o«, Hy-h«si 

8B2 1*«0TC»5.-C©BBP«2 l©rtSr. SiO 

C0043]±E , >*^*ICPx^^>y*aB«C429 
h -09<bLrT2EO^ft"CS iO, ©ra^lS^l 9 

©X7^>y£fTo/£. 

C» F» flES 2 0 SCCM 

#XJE 0. 6 5 Pa 

RFWB^9- 2 500 W(2 kHz) 

RF^7X'^- 50 W(l. 8 MH 
z) 

•^x^fflffiM 0 'C 



o 



o 
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X^tei*). CF* ^ix-^yi/IiLfcSiO, ® 
m&&m 1 9©i??->4/7WItTLfc„ CODMm. 02 
<b) K^StiiiStc. SiO, @R3l6il8Ug 1 9 te.fc 

o'y-f-s i o, mi 3<D-&wm&$t\xziyiit> h 

-;H 8©±(C(*$?>fcSiJ©f--/ K£*-JU 9a#B 

[0044]iC5T, CCDXtff^i/ClitiTttSi 
, N, i^f^J'ffUil 7#gffiT£#. c©4£j| 

i , N, x v * > ^ffih® 1 7 (cm Z>miRtttfi+fttC 

o, erdjiisfcsm 9ci 7 f>n. y-f-m«i6tc 

- Pfc&S * C 4 it < If ^ C 4 #r # fc. 

[QQ453 imm 

ecru. wiH2K»T*tt««£i/c. icpi» 

*>i'SB4C 1 F .^X*fflt,>r|nI^©SRAM©-b 
£. 02 (a) tCint/ctCiPIU'i'x^^ I C 

s i o, ara&ispi 9*i»f>i/uc 

[0 04 6] 

C a F, jfcfi 2 0 SCCM 

0. 6 5 Pa 

RFWM'tV- 2 500 W (2 kHz) 

RF^7^^<7- 5 0 W(l. 8 MH 
z) 

■i'^&iimsss o - c 

[0047] COfig-Cli. C, F, ©Hf^JggfKJ: 
OCF' Mi>*,6A,&J3ifZ1fi. WimicX&W 
(£U C©F' *5xv?>^^TSHlL//cS i , N, 
x v > ^ff±JS 1 7 K*t? -5 SttttfcffiT S tffc. C 

x » ^fiUtlS 1 7 b©TJB9Jry- h£« 1 6 fc— 
SR5M3*a. K«5 + -JH 8 b. 19b©»rEJgtt 

[0048] $#&PJ* 2 WIOD^SSMCC f> 4 -3t»T 
8ft^L^c*5. *^BC*i6©*iteWCcH6IS^$hS 

^XviOTECRT'^XvfciDfl CP£&9-Bffc 

^/cm' ©^-y-©^^>ffie*^$nrfe 

0. Cft&©l»m*«ffiCT tat*. 

[0049] x tfZt{,Tm^htih7)\>* 
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